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INTRODUCTION ( A )  

The Norma p rope r ty  i s  24 k i lome t re s  sou th  of Pr ince ton  on Highway 

#3 between F r i d a y  and Deep Gulch Creeks a t  49 -18' l a t i t u d e  and 

120°-34' l ong i tude .  

0 

M r .  J.W. Galagher s t a k e d  t h e  a r e a  i n  1952. It was subsequent ly  

h e l d  by Deep Gulch Mines and Oro Mines. G i l f o r d  Resources Ltd. 

acqu i r ed  t h e  Norma claim from J. Turner,  l o c a t o r ,  i n  e a r l y  1977. 

The e a s t  boundary of t h e  p rope r ty  i s  j u s t  w e s t  of t h e  exposed 

Copper Mountain igneous complex. The n o r t h  t h r e e - f i f t h s  of t h e  

c la im i s  u n d e r l a i n  by Nicola  a n d e s i t i c  rocks  and t h e  remainder 

by P r ince ton  volcanics .  

by t r e n c h e s  n e a r  t h e  e a s t  boundary con ta in  p y r i t e  with some 

p y r r h o t i t e  and cha lcopyr i t e .  

Faulted and s i l i c i f i e d  rocks  exposed 

Geological ,  topographic ,  geochemical, magnetometer and e l e c t r o -  

magnetic surveys  w e r e  conducted over  a surveyed g r i d  covering t h e  

250 h e c t a r e  p rope r ty  by Al len  Geologica l  Engineer ing L t d . ,  from 

November 1 - December 8, 1977. 

Over 26.5 l i n e  k i l o m e t r e s  268 s o i l  samples w e r e  t aken  and 

assayed  f o r  copper. Two hundred and f i f t y  a l t imeter ,  363 
magnetometer and 400 VLF-EM obse rva t ions  w e r e  recorded. Geological  

t r a v e r s e s  inc luded  roads and a l l  g r i d  l i n e s .  





GEOLOGICAL SURVEY 

NORMA CLAIM 

1-11-77 : 8-12-77 

INTRODUCTION 

The geology of t h e  Norma Claim was mapped by t h e  w r i t e r ,  a s s i s t e d  

by T .  Thomas and R.  Thomas, November - December 1977. 

The work was f a c i l i t a t e d  by a surveyed g r i d  which had been e s t a b l i s h e d  

over  t h e  p r o p e r t y .  I n  a d d i t i o n  t h e  roads  w e r e  t r a v e r s e d ,  and where 

necessa ry ,  s h o r t  t r a v e r s e s  w e r e  made between and a c r o s s  t h e  g r i d  

l i n e s .  

The e l e v a t i o n s  of g r i d  s t a t i o n s  w e r e  recorded and t h e  topography 

mapped. The geology was re-checked d u r i n g  t h e  course  of geochemical 

and geophys ica l  surveys.  

LOCATION A N D  ACCESSIBILITY 

The Norma c la im is  l o c a t e d  2 4  k i l o m e t r e s  s o u t h e r l y  from Pr ince ton ,  

B.C.,  on t h e  w e s t  s i d e  of Highway # 3 ,  between Fr iday  and Deep Gulch 

Creeks.  

0 
T h i s  i s  120 -34 '  

Copper Mountain i s  about 4 k i l o m e t r e s  and t h e  Similkameen mine 

about  10 k i l o m e t r e s  t o  t h e  n o r t h e a s t .  

w e s t  l o n g i t u d e  and 49O-18I n o r t h  l a t i t u d e .  



I GILFORD RESOURCES LTD. i 
I LOCATION MAP 1 
I SCALE: I ”=  1 3 6 M l s .  



2 .  

PROPERTY 

From t h e  l e g a l  c o r n e r  p o s t ,  about  60 metres w e s t  of Highway #3, 

t h e  Norma c l a im c o n c i s t s  of 5 u n i t s  south.  and 2 u n i t s  w e s t .  

The southwest c o r n e r  i s  on t h e  s o u t h  bank of F r iday  Creek, 200 metres 

s o u t h  of Highway #3. 

The meta l  t a g  number i s  35043. 

John Turner  l o c a t e d  t h e  c l a im March 7 and 8,  1977, and recorded  on 

March 17, 1977. 

On t h e  B.C. M i n i s t r y  of Mines and Petroleum Resources Map 92H-7E, 

t h e  Norma c l a im is  des igna ted  a s  #207. 

HISTORY 

I n  1952 J.W. Galagher  p rospec ted  and l o c a t e d  c l a ims  ove r  t h e  a r e a .  

Deep Gulch Mines h e l d  t h e  a r e a  i n  t h e  l a t e  1950's .  

I n  1968 Qro Mines a c q u i r e d  c l a ims  over  t h e  a r e a  and a f t e r  some 

g e o l o g i c a l  and geophys ica l  work and t r e n c h i n g ,  t h e y  diamond d r i l l e d  

s e v e r a l  h o l e s .  

G i l f o r d  Resources  Ltd .  purchased t h e  Norma c la im i n  t h e  s p r i n g  of 

1977. 

TOPOGRAPHY 

Using t h e  surveyed g r i d  on t h e  Norma claim,  e l e v a t i o n s  w e r e  recorded  

a t  a l l  s t a t j - o n s ,  with a T e r r a  Surveying A l t i m e t e r .  

Check e l e v a t i o n s  w e r e  t a k e n  at; P r i n c e t o n  morning and evening  and a t  

s u i t a b l e  l o c a t i o n s  on and n e a r  t h e  p r o p e r t y  d u r i n g  t h e  day. 
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The p r o p e r t y  l i e s  between e l e v a t i o n s  3,700 and 4 ,800  fee t  above 

s e a  l e v e l .  

F r i d a y  Creek f l o w s  through a deep V-shaped v a l l e y  e a s t e r l y  a long  

t h e  sou th  boundary of t h e  p rope r ty .  

Deep Gulch Creek f lows  i n t e r m i t t e n t l y  i n  a sha l low draw nor th-  

e a s t e r l y  a c r o s s  t h e  n o r t h e r n  s e c t i o n  of t h e  claim a r e a .  

There i s  a g e n t l y  rounded e a s t e r l y  s l o p i n g  r i d g e  between t h e  two 

c reeks .  

The topography i s  shown on Map #3 accompanying t h i s  r e p o r t .  

TRENCHES 

S i x  o l d  t r e n c h e s  w e r e  c l e a r e d  and deepened n e a r  t h e  sou th  c e n t r a l  

boundary of t h e  p rope r ty .  These provided  bedrock informat ion .  

Trench #1, l o c a t e d  e a s t  of t h e  p r o p e r t y  boundary n e a r  l i n e  6tOO 

sou th  i s  n o t  shown on t h e  accompanying map a s  bedrock was n o t  

exposed. 

Trenches 2 ,  3, 4,  5 and 6 exposed f a u l t e d  and h i g h l y  a l t e r e d  

Nicola  rocks  r ang ing  from black  f ine -g ra ined  a n d e s i t e  t o  

s i l i c i f i e d  l i g h t  g rey  t o  g r e e n i s h  g rey  rock c o n t a i n i n g  C l u s t e r s  

and d i s s e m i n a t i o n s  of s u l p h i d e  mine ra l s .  

Trench #l .  

O f f  map, n e a r  l i n e  6tOO South,  no bedrock, 50 f e e t  by 14 feet  

by 5 f e e t .  
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Trench #2. 

T h i s  t r e n c h  c r o s s e s  t h e  e a s t  boundary of t h e  Norma claim, 

1 2  m e t r e s  s o u t h  of l i n e  7+50. It ex tends  150 fee t  southwest 

and 150 feet  n o r t h e a s t  from t h e  l i n e .  It i s  14  f ee t  w i d e  and 

averages  5 feet  deep. 

Heav i l ly  sheared ,  black,  f i ne -g ra ined ,  i r o n  s t a i n e d  a n d e s i t i c  

rock i s  exposed. The s t r o n g e s t  s h e a r i n g  s t r i k e s  n o r t h  30 

degrees  e a s t  and d i p s  65 deg rees  nor thwes t .  Minor q u a r t z  

s t r i n g e r s  c o n t a i n i n g  p y r i t e  a r e  f r a c t u r e d  and d i sp laced .  

Trench #3. 

T h i s  i s  a sma l l  i r r e g u l a r  excava t ion  about  2 5  f ee t  by 14 fee t  

ave rag ing  5 f ee t  deep, n e a r  l i n e  11+25  s o u t h  and 2 f 0 0  w e s t .  

The exposed rock i s  g reen  t o  l i g h t  grey ,  s i l i c i f i e d ,  f r a c t u r e d  

and p y r i t i z e d .  By megascopic examination it appea r s  t o  be 

an a l t e r e d  a n d e s i t e .  There i s  whi te  c a l c i t e  i n  f r a c t u r e s .  

Two v e i n s  of f r a c t u r e d  opaque whi te  qua r t z ,  up t o  6 i n c h e s  

wide, s t r i k e  n o r t h  20 deg rees  e a s t  and d i p  6 5  degrees  nor th-  

west .  There i s  minor p y r i t e  i n  f r a c t u r e s  and d i s semina t ions  

i n  t h e  q u a r t z .  I n  t h e  s i l i c i f i e d  wa l l  rock t h e r e  i s  d i s -  

seminated p y r i t e ,  p y r r h o t i t e  and minor c h a l c o p y r i t e .  

Trench #4. 

T h i s  t r e n c h ,  n e a r  l i n e  l l + 2 5  sou th  and l f 0 0  w e s t ,  i s  d i r e c t e d  

no r thwes te r ly .  It i s  50 f e e t  by 14 fee t  and a maximum of 

10 f ee t  deep. 

Black, f i ne -g ra ined ,  hard  sheared  and f r a c t u r e d  rock i s  c u t  

by a 5-inch q u a r t z  v e i n  s t r i k i n g  1 5 0  degrees  and d ipp ing  
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60 degrees  southwest .  F r a c t u r i n g  is a t  30 deg rees  and 

v e r t i c a l  and s h e a r i n g  i s  a t  165 degrees  and v e r t i c a l .  

Trench #5. 

T h i s  t r e n c h  i s  n e a r  l i n e  11+25 sou th  and t h e  east  boundary 

l i n e .  It is  100 feet  long,  14 f e e t  wide and up t o  1 2  f ee t  deep. 

It exposes  a f a u l t  zone s t r i k i n g  n o r t h  and d i p p i n g  s t e e p l y  

w e s t  t o  v e r t i c a l .  The count ry  rock i s  brown t o  b l ack  f i n e -  

g r a i n e d  a n d e s i t e .  There a r e  f o u r  gouge zones a f e w  i n c h e s  t o  

one f o o t  wide, composed of b l ack  carbonaceous mud. One of 

t h e s e  c o n t a i n s  f i n e l y  f r a c t u r e d  q u a r t z  f ragments .  Two 

narrow v e i n s  of opaque white  q u a r t z  s t r i k e  n o r t h e r l y .  

Trench #6. - 
A sma l l  t r e n c h ,  wi th  t o t a l  l e n g t h  of 30 fee t ,  14 f ee t  w i d e  and 

up t o  10 f ee t  deep, n e a r  t h e  w e s t  end of Number 5 t r e n c h .  

It exposes  t h e  n o r t h e r l y  ex tens ion  of t h e  f a u l t  exposed i n  

t h e  #5 t r e n c h .  

G R I D  CONTROL 

A base l i n e  was surveyed by cha in  and Brunton compass a long  t h e  e a s t  

boundary of t h e  p rope r ty .  Cross  l i n e s  w e r e  surveyed west t o  t h e  

w e s t  boundary a t  150 m e t r e  i n t e r v a l s  and s t a t i o n s  l o c a t e d  a long  

each  l i n e  a t  100 m e t r e  i n t e r v a l s .  I n t e r m e d i a t e  l i n e s  were run from 

l i n e  15+00 sou th  t o  t h e  n o r t h  boundary, and s t a t i o n s  l o c a t e d  a t  
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50 metre  i n t e r v a l s  a l o n g  a l l  l i n e s  n o r t h  of 15+00 south .  

A l l  l i n e s  w e r e  b l a z e d  and f l agged ,  and s t a t i o n s  e s t a b l i s h e d  by 

f l a g g i n g  and/or  s t a k e s .  Each s t a t i o n  was marked wi th  t h e  a p p r o p r i a t e  

g r i d  l o c a t i o n .  

GEOLOGICAL SURVEY 

The g r i d  l i n e s  w e r e  t r a v e r s e d  a s  w e r e  t h e  highway and secondary roads  

and where n e c e s s a r y  t o  observe  a l l  o u t c r o p s  g r i d  l i n e s  w e r e  c rossed .  

Type specimens were a c q u i r e d  from a l l  ou tc rop  a r e a s  and r e t a i n e d  

f o r  f u r t h e r  s tudy  i f  r e q u i r e d .  

The specimens a r e  c l a s s i f i e d  a s  t h e  Nicola  group and t h e  P r ince ton  

group of v o l c a n i c  rocks,  a s  fo l lows :  

Nicola  Group, Upper T r i a s s i c  

Specimen No. 

A - 4 :  A b lack ,  massive,  compact a u g i t e  a n d e s i t e ,  
weather ing  g rey  and rough su r faced .  

6 :  Dark g rey  t o  b l ack  massive a n d e s i t e .  

7: Dark g rey  f i n e - g r a i n e d  amygdaloidal a n d e s i t e  with 
b l ack  c r y s t a l s ,  probably a u g i t e .  Amygdules l i g h t  
brown wi th  g r e e n i s h  coa t ing .  T h i s  rock i s  
somewhat b a s a l t i c .  

8& 9:  Black, f i n e - t o  coa r se ly -  c r y s t a l l i n e  rock, t h i n  
c l o s e l y  spaced p a r a l l e l  f r a c t u r e s ,  b lack  coa r se  
a u g i t e ,  a few g l a s s y  b l ack  c r y s t a l s .  

T A 2 :  Very f i n e - g r a i n e d  dark  brown t o  dark  g rey  banded, 
s o f t  t o  medium-hard rock. The s t r e a k  is l i g h t  
brown. T h e r e  a r e  some g l a s s y  q u a r t z  or f e l d s p a r  
eroded c r y s t a l s  i nc luded .  



T A3: 

T AS: 

A-S : 

Very f ine -g ra ined  app le  green t o  l i g h t  grey,  
ha rd  rock with d isseminated  p y r i t e ,  p y r r h o t i t e  
and c h a l c o p y r i t e .  

Brown t o  dark grey f ine -g ra ined  sheared  p l a t e y  
a n d e s i t e .  F r a c t u r e s  a r e  i r o n  s t a i n e d .  

Opposite Similkameen mine opera t ion ,  from l a r g e  
outcrop  a r e a  on Highway #3.  
Grey-green andes i t e ,  f i n e l y  f r a c t u r e d  and cut 
wi th  l i g h t  grey  v e i n l e t s .  

A-S-1: From Highway #3 about 150 m e t r e s  from 6+00 south.  
Grey-green s l i g h t l y  s c h i s t o s e ,  s o f t ,  f r a c t u r e d  
a n d e s i t e ,  with grey  v e i n l e t s .  

T h i s  rock i s  very  s i m i l a r  t o  specimen A-S. 

Pr ince ton  Group - T e r t i a r y  

A-1: Grey-green, f ine-gra ined ,  medium-soft v o l c a n i c  
rock. S l i g h t l y  s c h i s t o s e .  Some north-south 
f r a c t u r e s .  

A-2: Red t o  pu rp le ,  s o f t ,  f i ne -g ra ined  vo lcan ic  rock, 
with small  g l a s s y  t o  white phenocrysts .  

A-3: Light  grey vo lcan ic  rock, with numerous needle- 
shaped black c r y s t a l s  - probably hornblende. 
A l s o  la the-shaped c l e a r  g l a s s y  c r y s t a l s  i n  a f i n e  
groundmass. 

A-5: 

B: 

C: 

D: 

2:  

Massive grey-green agglomerate.  

Same grey-green rock a s  specimen A-1. 

Same as A-3 but more brown t h a n  grey.  

Grey t o  pinkish-grey c r y s t a l l i n e  vo lcan ic  rock 
wi th  black needle  c r y s t a l s  up t o  1 c m ,  s e m i -  
t r a n s p a r e n t  g l a s s y  f r a c t u r e d  c r y s t a l s .  Rough 
weather ing and massive. 

Light  grey,  s i m i l a r  t o  A-3 ,  and D 
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3 :  

5 :  

Dark g rey  compact f i n e l y  c r y s t a l l i n e  rock.  Black 
t o  g l a s s y  c r y s t a l s  a long  wi th  grey-green, brown and 
ye l low amygdules. On weathered s u r f a c e  t h e  rock 
i s  f i n e l y  v e s i c u l a r .  It appea r s  t o  be b a s a l t i c .  

Compact da rk  grey-green f i n e - g r a i n e d  v o l c a n i c  
rock wi th  s c a t t e r e d  g l a s s y  phenocrys ts .  

The geology was re-checked d u r i n g  t h e  cour se  of t h e  geochemical 
and geophys ica l  surveys .  

SURVEY RESULTS 

The Norma p r o p e r t y  and a d j o i n i n g  a r e a s  w e r e  c l o s e l y  t r a v e r s e d  and 

and s i g n i f  i.cant g e o l o g i c a l  d a t a  acqui red .  

Two s t r a t i g r a p h i c  groups ou tc rop  on t h e  p r o p e r t y .  Each i s  composed 

of v o l c a n i c  rocks .  The p h y s i c a l  c h a r a c t e r i s t i c s  a r e ,  however, such 

t h a t  each may be recognized by megascopic examinat ion.  

The Upper T r i a s s i c  Nicola  group u n d e r l i e s  58% and t h e  T e r t i a r y  

P r i n c e t o n  group 42% of t h e  c la im a r e a .  

The Nicola  group i s  d i v i d e d  i n t o  two c a t e g o r i e s ,  namely t h e  

e s s e n t i a l l y  u n a l t e r e d  g r e y  and b l ack  a n d e s i t i c  and b a s a l t i c  massive 

rocks ,  and t h e  f a u l t e d ,  sheared ,  s i l i c i f i e d  and p y r i t i z e d  f a c i e s  

of same. 

The u n a l t e r e d  Nicola  rocks  a r e  a s  fo l lows:  

Massive b lack  a u g i t e  a n d e s i t e .  
Coarse ly  c r y s t a l l i n e  dark  g rey  t o  b lack  a n d e s i t e  wi th  t h i n ,  
c l o s e l y  spaced p a r a l l e l  f r a c t u r e s .  
Dark g r e y  f i n e - g r a i n e d  amygdaloidal b a s a l t  and/or  a n d e s i t e .  
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The a l t e r e d  Nicola  rocks  inc lude :  

Black, f ine-gra ined ,  medium hard ,  sheared  and banded a n d e s i t e .  
Dark brown, p l a t y ,  s o f t ,  f i n e - g r a i n e d  f r a c t u r e d  and c o n t o r t e d  
rock c o n t a i n i n g  d isseminated  p y r i t e .  
Very f ine -g ra ined ,  l i g h t  t o  dark  grey-green s i l i c i f i e d  
a n d e s i t e ,  m o t t l e d  and c o n t a i n i n g  d isseminated  p y r i t e ,  
p y r r h o t i t e ,  and minor c h a l c o p y r i t e .  
Brown and b l ack ,  f i ne -g ra ined ,  f o l i a t e d ,  ha rd  i r o n - s t a i n e d  
rock .  
Bands up t o  one f o o t  of s o f t ,  b lack ,  carbonaceous f a u l t  gouge. 

The P r i n c e t o n  group i s  made up of t h e  fo l lowing:  

C h i e f l y  a d i s t i n c t i v e  l i g h t  grey ,  bu f f ,  or purple ,  f i n e l y  
c r y s t a l l i n e  v o l c a n i c  rock.  It c o n t a i n s  abundant needle-shaped 
s h i n y  b l ack  hornblende c r y s t a l s  and lesser s c a t t e r e d  g l a s s y  
la the-shaped  c r y s t a l s .  
Grey-green, f i ne -g ra ined ,  s o f t  and s l i g h t l y  s c h i s t o s e  a n d e s i t e .  
Red t o  pu rp le ,  f i n e - g r a i n e d  a n d e s i t e  porphyry, wi th  white  
phenocrys ts .  
Black amygdaloidal a n d e s i t e  and/or  b a s a l t .  
Grey-green agglomerate .  

., 

There i s  no s t r u c t u r e  appa ren t  i n  t h e  v o l c a n i c  rock outcrops ,  

except  l o c a l  s h e a r i n g  and f a u l t i n g  which i s  n o r t h  t o  n o r t h e a s t  

and v e r t i c a l  t o  60 degrees  nor thwes t .  

The c o n t a c t  zone between t h e  Nicola  and P r ince ton  groups i s  

not exposed but  c l e a r l y  i n d i c a t e d  a s  shown on t h e  accompanying 

map # 3 .  
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SUMMARY AND CONCLUSIONS 

The Norma p r o p e r t y  i s  l o c a t e d  15 m i l e s  s o u t h  of P r ince ton ,  B.C., 

southwest  of t h e  Similkameen mine and t h e  former Copper Mountain 

mine. 

The Upper T r i a s s i c  Nicola  group of v o l c a n i c  rocks  i s  p a r t i a l l y  

exposed over  t h e  n o r t h  t h r e e - f i f t h s  of t h e  p rope r ty .  Highly 

sheared ,  f a u l t e d ,  s i l i c i f i e d  and p y r i t i z e d  rocks  have been exposed 

by t r e n c h e s  on t h e  e a s t  c e n t r a l  p a r t  of t h e  c la im a r e a .  

It i s  concluded t h a t  a d d i t i o n a l  e x p l o r a t o r y  work shou ld  be 

conducted over  t h e  e a s t - c e n t r a l  a r e a  t o  d e l i m i t  and assess t h i s  

f a u l t e d  a n d . m i n e r a l i z e d  zone. 

R e s p e c t f u l l y  submi t ted ,  

ALLEN GEOLOGICAL ENGINEERING LIMITED 

L' A l f r e d  R. A l l en  

Vancouver, B.C.  

December 31 ,  1977.  
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